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ABSTRACT 

The distance to Pleiades remains controversial. There is a simple way to resolve the 
dispute definitely by measuring the distance to one of its brightest members, Atlas, which 
is astrometric and spectroscopic binary. 
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1 Introduction 

The distance to Pleiades became a controversial issue ever since Hipparcos 
(ESA 1997, Perryman et al. 1997) provided distance measurement to this 
cluster (van Leeuwen and Ruiz 1997, Pinsonneault, M. H., et al. 1998), as 
the new distance modulus was 5.3 mag rather than the traditional value of 
5.6 mag. This implies that either something is wrong with the commonly 
used main sequence fitting method, or systematic errors in Hipparcos par- 
allaxes are comparable to random errors, i.e. much larger than advertised. 
Either solution is uncomfortable for one or another group of astronomers. 
Percival et al. (2003) present the most recent attempt to modify the main 
sequence fitting to agree with Hipparcos parallaxes, and they provide refer- 
ences to past attempts. The most serious challenge to Hipparcos parallax to 
Pleiades was made by Narayanan and Gould (1999), who combined Hippar- 
cos proper motions with known radial velocities, and using the conventional 
moving cluster method obtained Pleiades distance modulus 5.6 mag. 

Fortunately, there is a simple classical method to resolve the dispute. 
Atlas, one of the brightest stars in Pleiades, with V = 3.6 is known to be a 
binary. Hipparcos: 

http:/ /astro. estec.esa.nl/Hipparcos/HIPcatalogueSearch. html 
gives astrometric orbital period as 290.6598 days, based on a periodic motion 
of the light centroid. The binary has been resolved by the Palomar Testbed 
Interferometer and the Mark III Optical Interferometer (Pan et al. 1999). 
The astrometric orbit has a semi-major axis of 12.9±0.1 mas and eccentricity 
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Figure 1: Radial velocities compiled by Abt et al. (1965) for Atlas are 
plotted as a function of orbital phase, with orbital period given by Hipparcos. 



of 0.246 ± 0.006. The magnitude difference between the two components 
was measured to be 1.7 mag in V band. In their abstract Pan et al. (1999) 
write: 'This leads to a distance for Atlas which is significantly larger than 
the value of 116 ±3 pc determined by the Hipparcos for the Pleiades cluster'. 
Unfortunately, there was no good radial velocity curve available at the time. 

The only radial velocity data readily available are those compiled by 
Abt et al. (1965), and they are plotted with the Hipparcos period in Fig. 
1. Presumably, these refer to the brighter of the two components. For- 
tunately, modern digital detectors and advanced methods of data analysis 
(Rucihski 2002) should provide very accurate radial velocity curves for both 
components as the star is bright and the observed radial velocity amplitude 
is large. Combining astrometric orbit with spectroscopic orbit is the most 
robust, purely geometrical method to measure distances with high accuracy 
and no serious systematic errors. This is a classical method. It was used, for 
example, to measure accurate distance to Hyades prior to Hipparcos (e.g. 
Torres et al. 1997). A recent very impressive application of this method pro- 
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vided the most accurate distance to the Sgr A*: 8.0 ± 0.4 kpc (Eisenhaucr 
et al. 2003). 

It is not clear why the determination of accurate astrometric orbit of 
Atlas (Pan et al. 1999) was not followed with a 1% accurate determination 
of the distance to Pleiades. No matter what the outcome, this would resolve 
one of the more dramatic controversies in modern astrophysics, with impor- 
tant implications either for the main sequence fitting method, or for future 
accurate space astrometry. 
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